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Abstract f tha diacloaura 



X aadieiaal Mroiel formulation 

Tha invaatioa ralataa to • medicinal aubataaea prapara- 
tiea in tha form of a auapeaaioa aaroaol which eompriaea 

5 « apray-dried product which ia cempoaed of a medicinal 
aubataaea, of a aurfaee-active, physiologically tolaratad 
aubataaea which ia iaaolubla ia tha liquefied prop. 11 ant. 
where appropriate a masking flavor and/or a customary 
au*ilisry aubataaea. in a liquet labia, hydrogensted or 
10 partially bydrogeaated fluoroearboa aa propallaat. Tha 
iavaatioa furthemore ralataa to a proeaaa for tha 
production of tha medicinal aubataaea preparation which 
comprieae medicinal aubataacaa suitable for inhalation 
aad acting locally oa tha lung for tha traataaat of 

15 airway diaordara or 



2136704 



HOBCBST AJCTIKMOTSELLSCHArr BOB 93/F 393 Dr.D/PP 
Deacription 

A medicinal aeroaol formulation 

Modern aeroaol technology, which ia predominantly baaad 
on the uaa of liquafiabla aafaty prepellante under 
modarata preeaure, haa a nunber of aignif leant advantage a 
and, furthermore, haa opanad up nunaroua novel poeaibil- 
itiaa of uaa. Tha following advantagea ahould ba epecifi- 
cally enphaeisads 

Bach ccnnpraaaad gaa pack ia an automatic device which 
allowe, by flngar praaaura on an applicator , tha product 
to ba removed or appliad in a fon auitabla for optimal 
effect. Ueing thia control it ia poaaibla aaaily, and 
thua alao 9wonood.ca.llv, divida up tha quantity of 
product to ba uaoil. Wh*r*. it ia appropriate for a email 
doaa which ia alwaya tha aaaa to ba removed, a metering 
valva undartakaa thia quantity limitation automatically* 

Tha convanianca of *"«"*-g of compreaeed gaa paoka of 
thia typa ia a crucial advantage of thia m edicinal foes. 
Tha one-hand devicea ara practical to uaa and einple to 
handle. Tha automatically cloaing valva maana that tha 
contanta cannot run out or ba apllt. Volatila aubatancaa 
cannot avaporata, and tha contanta cannot dry out. Tha 
gaa* tight cloaura of tha pack prevante antry of air and 
hanca tha poaaibla contamination by duet, molatura or 
garma. 

Oxidation- aanaitiva produota can ba paokagad with 
axcluaion of atmoapharic oxygon. A compraaaad gaa pack 
alao providaa axeallant protection from light for aanai- 
tiva activa aubatancaa. 

Tha product packed in tha compraaaad gaa packa ia fre- 
quently compoaed of a powdered eubetance (for exanple a 
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medicinal eubeteace) which ia euapended in the liqu fied 
propellent, and of a eur face -active eubetaaco which ia 
uaad to atabiliia tha auepeneion, for exeaple aorbitan 
trioleate, olaic acid or lacithia. Tha propallanta uaad 
5 to data for medicinal aaroaola hava baan almoet 
axcluaivaly chlorof luorocarbona, eg. trichlorofluorneth- 
ana {•Frigen 11), diohlorodif luoromethane (Prigen 12), 
1,2-dlchlorotetrafluoroethana (Prigen 114) , and alxturee 
tharaof . Tha powder, which suit hava tha eaalleet poaa- 

10 ibla particla aiaa ia ordar to pravaat eedlaaatatlon, ia 
diaparaad in a conaidarably larger quantity of propel- 
lent. Tha proportionate quantity of propellent auat alao 
be* to reduce tha riak of iapaimaate of tha valve, at 
laaat 85 % by weight and will, in many caaea, be coo- 

15 aiderably above thia value. Aeroaola of thia type are 
frequently encountered aa inhaler aaroaola. 

Inhaler aeroaola are euitable for adainietering aadicinal 
aubatancaa for tha therapy of diaordera of tha eirwaye, 
for example tha administration of beta-eyaf>athoaimetice, 

20 ateroida, anticholinergic a, aatihi staminas, meet- cell 
stabilixere auch aa cromoglioic acid or nedocroail, PAP 
antagoniata, leukotriene antagoniata, bradyklnin antagon- 
lata or poteeeium channel activatora for tha local 
therapy of aathma. Inhaler aeroaola are alao euitable for 

25 the eyetaaie therapy of diaeaaea becauee tha pulmonary 
epithelium haa auf floieat permeability for low molecular 
weight aadicinal aubatancaa. Pulmonary administration by 
maaaa of inhaler aaroeol ia particularly euitable for 
highly active aadicinal aubatancaa* for example peptidea 

30 and proteine auch aa insulin, LHRB analoge, oxytocin, 
vaeopreeein analogs* calcitonin analogs or interferon 
(compare, for exaaple, Banga and Chi en. Int. J. Pharm. 
48, 15-50 (1988)). Suapaaaion aaroaol formolatlone of 
LHRB aaaloga with chlorof luorocarbon aa propellent are 

35 daacribed, for exaapla, in SP-A 0 510 731. 

Diacuaaiona about tha cauee of the damage to the osome 
layer by chl rof luorocarbona (CFCe) have led to the uae 
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of theoe substances being restricted or, in teat cases, 
even prohibited in many countries. Zt is known froei 
inv*estigatione that one of the causes leading to damage 
to the osone layer is the reaction of osone with free 
radicals produced from chlorine atoms in the CFCe. This 
is why non-osome-damaging propellents, for exasple carbon 
dioxide, dinitrogen oxide, diaethyl ether, abort -chain 
hydrocarbons (propane or butane) or hydrogenated f luoro- 
carbons (HFCs) have been used recently for aerosols. 

Particularly suitable propellents for pharmaceutical 
aeroeols are those propellent gesee which eea be 
liquefied tinder pressure at room teapereture end* on 
Inhalation or topioal uee, are safe, toxicologic ally 
innocuoue and free of side effects. These properties 
relate in particular to hydrogenated f luorocarbone (HFCs) 
such as, for exaaple f tetrafluoroethane (K134a) and 
heptaf luoropropane (S227) , with heptaf luoropropene being 
more suitable, beoauae of its lower vapor pressure et 
roaa teaperature, of about 4 bar* because it is possible 
to dispense with a pressure-reducing additive. Tetra- 
fluoroethane cannot, because of ite higher vapor pressure 
of C bar at rooe teaperature, be used ae eole propellent 
because at 50 *C it exceeds the msvlaua permissible 
pressure of 12 bar specified in the TXO300 (industrial 
guidelines on gases) for aluminum cane with a pressure of 
about 13 bar. 

The technology hitherto used to produce medicinal suspen- 
sion aerosols is based on a solubility of the surface - 
active substances in the liquefied propellent (the 
medicinal substance is suspended in the propellent) . Thie 
property no longer exiete on use of novel, alternative 
propellents such as tetrafluoroethane or heptafluoro- 
propene, because of their higher polarity- This means 
that forvulatione with cblorofluorocarbons cannot be 
modified einply by replacing the propellent by hydrogen* 
ated f luorocarbone ae described in W-A 0 513 059, 
BP -A 0 Sit 600, 1F-A 0 Sit 601 and BF-A 0 550 031. It ie 
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not poaaible la this way to produce a tab la auepenaione 
with the aur face- active aubatancaa uaad hitherto in 
inhaler aaroaola. 

Bencc, according to EP-B 0 372 777 and EP-A 0 499 344, 
5 coeolveate with a higher polarity, aueh aa, for exaapla, 
ethanol, ara uaad to aehiava a cuf fielaat aolubility of 
tha aurface-active aubatanoa in tha liquafiad propallaat 
(ETC) . Tha uaa of othar aurface-active aubatancaa which 
diaaolva in tha liquafiad propallaat (ETC) but hava not 

10 hitharto baan uaad in medicinal aaroaola ia daaeribad in 
EP-A 0 504 112 (nonoacetylated or dlacctylated aoaogly- 
ceridoo), BP-A 0 536 204, BP-A 0 513 127 and 
EP-A 0 526 461 (f luoriaatad eurfactanta) , EP-A 0 536 235 
(block copolyaare of athylaaa oxide and propyl ana oxide 

15 aa wall aa polyaorbataa) and BP-A 0 534 731 (polyvinyl- 
pyrrolidone and polyvinyl alcohol). Bowevor, tha aaid 
aubatancaa have tha crucial dleadvantage that thay hava 
not undargona toxicologieal taating for inhalation uaa or 
in fact hava proved uneui table bacauae tlaeue-daaagiag. 

20 Furthermore, the Patent Application WD 92/06446 and 
WO 92/08447 daacribe a proceae in which active aubatancaa 
are coated with tha eurf aca-active aubataace. Thia 
proeeee atarte f ran aa active aubataace which ia already 
nicroaiaed, and ia euepended in a aolution of the eur- 

25 face-active aubatanoa in an organic aolveat, such aa, for 
axanple, i a op an tana, in which the active aubatanoa ia 
virtually iaeoluble. After a certain tine, the aolveat ia 
r amoved. The active aubatancaa nodifled in thia way can 
be auapeaded in bydrogeaatad f luorocarboae (BPCa) , where 

30 appropriate with the addition of a coaolvent. One diaad- 
vantage of thia proeeee ie that the previouely aicronlsad 
active aubataace auat be euepended and redriad. Agglcoar- 
ation of the particl e nay occur during thia. The proeeee 
d ea n t aaaure unif n diaperaioa f the aurf ace- active 

35 aubatanoa. The uaa of an additional organic aolveat auch 
aa iaopantane auat aleo b judged negatively. 
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The invention was thus bas d en tha object of £ mala ting 
a stable suspension metered aerosol for medicinal use 
containing a pharmaceutical active substance, a physio- 
logically tolerated surfacs-active substance which is 
5 Insoluble in the liquefied propellent, for example 
sorbitan trioleate, oleic acid and lecithin, where 
appropriate a masking flavor, for exaaple a sweetener 
such as saccharin, acesulfame K or aspartame, or an 
essential oil, where appropriate a generally customary 
10 ancillary substance from the group of sugars or sugar 
alcohols, such as lactose, glucose or mannitol, and as 
propellent a hydrogenated f luorocarbon, preferably 
heptaf lu or op r opano (X227) . 

The object is achieved according to the invention by 
15 converting the active substance and surf ace- active 
substance, where appropriate with the said additional 
ancillary substances, by spray drying into a form in 
which they are present finely dispersed together in a 
matrix. Zt has been found, surprisingly, that this spray- 
20 dried product subsequently forma, without further addl- 
tivee, e fine, stable, homogcmooue suspension in the 
liquefied propellent. 



The invention therefore relatee to a medicinal subet 
preparation in the form of a suspension aerosol, which 
25 cooprisse 

a) a spray- dried product composed of a medicinal sub- 
stance and of a physiologically tolerated surface- 
active substance which is insoluble in the liquefied 
propellent, and, where appropriate, a masking flavor 

30 and, where a p p r op r iate, a generally customary 

physiologically tolereted •miliary aubetance and 

b) a liquefiable, hydroflenated or partially hydroqonatad 
ated f luorocarbon as propellent. 



35 



The active substances end ancillary substances (including 
surfacs-active substances) are present finely dispersed 
in a matrix in the spray-dried product. Addition of the 
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propellent results la a fine, stable, homogeneous suspen- 
•ion. The product partielss have a particla aisa 
euatoaary for aaroaola. 



Tha invention furthermore ralatas to a proeaaa for tha 
production of a madielaal aubataaaa praparatloa la tha 
fora of a auapaasioa aerosol, which ceapriaaa dissolving 
tha aadielaal substance, tha phyalologleally tolaratad 
surface- active substaaca and, where appropriate, a 
aaaking flavor and, where appr o p riate, o*-her generally 
euatoaary phyalologleally tolerated auxiliary substaacaa 
in a suitable aolveat, subjecting the resulting solutioa 
to a spray drying, aetariag the spray-dried product into 
a coapreaaed gas pack, closing the latter with a aeteriag 
valve, ead aeteriag in the quantity of the liqueflable, 
hydrogenated or partially hydroqeneted fluoroearbon 
required to fora the suspension aerosol. 

Suitable medicinal substances are those which act locally 
oa the lung end are suitable for inhalation, that ia to 
say, for example, medicinal substances for the treatment 
of airway disorders or aathaa, such aa beta- sympatho- 
mimetics, atexoide, anticholinergics, aatihlstaaiaes, 
aatiallarglcs, aast-eell stabilisers such aa eromoglicic 
acid or nedocrcmil, PAF antagonists, leukotriene antagon- 
ists, bradykinin antagonists or potasaiua channel 
activators. 



Tha apray drying ia also suitable for pharaaeeutieal 
active subataaeea which cannot be aicronised by conven- 
tional aethoda such as Billing and thus converted into e 
particle else necessary for inhalation. This particularly 
appllea, to peptides and proteins obtained by freese 
drying and ia aaorphoua fora. 

Suitable active substances are therefore also peptldee 
and proteins of natural or synthetic origin sad their 
phyeiologically tolerated aalts. Examples which any ba 
tioned are i insulins, LHBB analogs, oxytocin. 
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vaeopr Mia analog*, calcitonin analog* and iaterferon 
and thair physiologically t laratad aalta. 

The auapansion aaroaola according to th* lnvantion 
prafarably contain aa aadicinal aubstance an insulin, a 
bradykinia antagonist, an LBRH analog such aa buaerelia 
or thair physiologically tolaratad aalta. 

Tha auapanaion aaroaola according to th* invention ara 
particularly suitable for aathaa treataant and contain, 
for example, tha bradykinia antagonist ieatibant (- m-d- 
Arg-Arg-Pro-Hyp-Oly-Thi-8ar-D-Tic-Oic-Arg-ca (BOI 140} ) 
or aa ieatibant salt or tha potaaaiua chaanal activator 
rilaakalla ( (♦) - <3S,4K) -3-hydroxy-2,2-diaathyl-4- (2-oxo- 
1- pyrrol idinyl) -6-poanyl-sulfemylchraman heaiaydrate) . 

Particularly prafarrad eur face- active aubstanca* ara 
•orbitaa trioleate, oloic acid or lacithin. Suitable a* 
laclthia ara all natural lacithin* such a* agg or aoybaaa 
lacithin, partially hydroganatad and hydrogoaatad leoith- 
ina. and highly purified phoaphatldylcholina*. 

Example* of suitabla masking flavors ara sweetener* such 
aa saccharin, aapartaaa and acesulfaa* X, or assaatlal 

oil*. 



Tha ganarally cuatoaary physiologically tolaratad ancil- 
lary aubstaneaa suat, juat Ilka tha active *ub*taaeaa, 
surface-active aubataaeaa aad aaakiag flavor a, be eoluble 
in the coaaoa solvent. Tha nature of theae ancillary 
aubataaeaa therefore depend* on the solvent used. Parti- 
cularly suitabla ancillary substances ara frosi the group 
of sugar* and auger alcohol*, such aa lactose, glucoee or 
aannitol. 



Th spray-dried product contains one or aore active 
aubataaeaa, one or aore surf ace- active aubataaeaa aad, 
whar appropriate, one or aore other ancillary aubataaeaa 
*ad aaakiag flavore. 



2136704 
- ■ - 



Bxemploe of suitable propellents are heptaflueropropene 
<R227) and tetref luoroothen (R134a) , preferably mixed 

with R227. 

Kxamplaa o£ suitable common solvents for the ingredients 
is thm spray-dried product ere mixtures of lower alcohols 
(with up to 6 carbon atoms) or ketonee with water. 

Tha contant of aetiva oubetanee in tha spray-dried 
product dapanda la particular oa tha laval of doaaga 
regjulred. 

Tha contant of surfsc-i-active substance diaparaad la the 
activa aubataaea matrix ia relatively email and is, for 
•sample, from 0.01 to 1.0 % by weight, preferably from 
0.05 to 0.5 % by weight, baaed oa the contant of active 
aubataaea . 

The epray-dryiag ia carried out by conventional methode 
■a deecribed ia the literature (compare, for example, 
j. Broadhead at el.. Drug Development aad Xaduatrial 
Pharmacy, It, 11S9-120* (1992) ) . It la preferably carried 
out at elevated temperature, thm level depending, later 
alia, oa the active aubataaee ead eolveat uaed. 

The epray-dryiag proeeee eoaf ere oa the active eubetaace 
partielea a epherieal aerodyaamie shape which favora 
movement la thm eiretream during lahalatlom aad thue 
ineraaeea the proportion of partielea entering the lunge, 
la addition, adheeiea aad agglomeration forces both la 
the euepeaeioa ead during the epraylng-out proeeee are 
reduced. The epray-dryiag proeeee to produce powdere to 
be ueed for inhalation hae already bean diacloeed ia the 
Pateate OB 1 520 241 end SB 1 S«9 €12. However, la theee 
eaaee only the pure active aubataaeee ware epray dried 
without addition f rur face- active eubateaeee. masking 
flavors or other ancillary aubetancea, aad subsequently 
formuleted in the form of a powder Inhalant aad not ae 
auapeneion eeroeol. 
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The invention la illuatrated by uui of the following 
Example 1 

I960 ag of loatibant acetate, 2.0 aj of aoyboan lecithin 
S100 (Lipoid K.Q.) and 30 ag o£ aaecbaria ara ceavertad 
into a olaar aolution in aa ethaaol/water mixture (25 % 
w/w) and spray dried in a apray- drying apparatua at 110' C 
uadar inart conditions (H a ) . Tha product raaulta fro* 
thla ao a £ina whita powder. Tha powder ia aetered in 
10 ag portions into an aluminum monobloc can praaoribad 
for aatarad aoroaola, the eaa ia oloaad with a aatariag 
valva f aad subsequently 10 9 of R227 ara iatroduead 
through tha aatariag valva. Ti— a dl ataly aftar tha iatro- 
duetioa a fiaa hoaogaaaoua auapaaaioa of primary medici- 
15 ami substance partlolaa in U27 ia f oraad. Oaa actuation 
of tha iahalor aaroaol (auapaaaioa aaroaol) produead by 
tha proeoaa ooataiaa 100 «1 of auapaaaioa, containing 
100 ug of aadieiaal aubataaca, par adaiaiatratloa. 



la 2 

20 430 ag of ieatibaat acetate, 3566 ag of lactoao aad 4 ag 
of hydrogeaatad agg lacithin (BPC-3, Lipoid X.o.) aro 
eonvartad into a claar aolution ia aa athaaol/watar 
mixture (25 % w/w) aad apray dried ia a apray- drying 
apparatua at 90 •€ uadar iaart eonditloaa (H,) . Tha 
25 product raaulta from thia aa a fiaa white powdar. Tha 
powder ia matarad ia 10 ag portioao into aa aluminum 
aoaobloo eaa praaeribad for matarad aaroaola, the eaa ia 
eloaad wita a aatariag valva, aad eubeeguaatly 10 g of 
H227 aro iatroduead through tha aatariag valva. Xmmedi- 
30 atoly aftar tha introduction a fine homogaaaoua auapaa- 
aioa of primary medieiaal aubataaca particlaa ia R227 ia 
formed. Ona actuation f tha inhaler aaroaol (auapaaaioa 
a roool) produced by the proeeao coataiaa 100 al of 
•uapaaaioa. containing 10 ag of aadicinal aubataaca. per 
35 adaiaia trat lea. 
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1968 ag of icatibant acetate. 2 ag of aorbitan triolaata 
and 30 ag of aspartaae ara converted into a claar sol- 
ution in an ethanol/water mixture (25 % w/w> and spray 
dried ia a spray- drying apparatua at 110»C undar iaart 
conditions (M,) . Tha product xaaulta from thia aa a f ina 
wbita powder- Tha powder ia matarad in 10 ag portions 
into an aluminum aoaobloo can praaerlbad for aatarad 
aerosols, the can ia eloaod with a aatariag valva. and 
■ubsequently 10 g of *227 ara introduced through tha 
aataring valva. Immediately aftar tha introduction a fina 



a 



hoaogaaaoua auapaasion of prlaazy aadieinal aubat 
particlaa la *227 ia formed. Ona actuation of tha inhalar 
aerosol (suspension aarosol) produead by tha proeoaa 
contain* 100 ul of suspension, containing 100 ag of 
medicinal aubataaca. par adminiatration 

Sxampla 4 

1000 ag of human insulin, 2 ag of soybaaa laoithin 8100 
and 1000 ag of laetoaa ara convarted into a olaar sol- 
ution ia aa ethanol/water mixture (25 % w/w) and spray 
driad in a spray-drying apparatua at 90-C under iaart 
condition* (Ma) . Tha product results from thia aa a fina 
white powdar. Tha powder ia aatarad ia 50 ag portione 
into an aluminum aoaobloo can prescribed for aatarad 
aerosols, tha eaa ia eloaad with a aatariag valva. and 
subsequently 10 9 of 11227 ara introduced through tha 
aatariag valva . Immediately aftar tha introduction a f iaa 
hoaogaaaoua suspension of primary medicinal aubataaca 
particlaa ia R227 ia formed. Ona actuation of tha inhaler 
aaroaol (suapanaioa aaroaol) produced by tha process 
contains 100 al of suspension, corresponding to 3 l.V. of 
insulin, par administration. 

Example 5 

1998 mg f bus relin acetate and 2 ag f soybean lecithin 
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8100 are converted into a clear solution in an 
athanol/water mixture (25 % w/w) and spray dried in a 
spray-drying apparatus at 90 "C undar inart conditions 
(Kj) . Tha product rasults from this as a fina whit a 
5 powder. Tha powder is matarad in 10 mg portions into an 
aluminum monobloc can prascribad for metered aerosols, 
tha can is closad with a nataring valve, and subeequently 
10 g of U227 ara introduced through tha nataring valva. 
Imediately aftar tha introduction a fina homogeneous 
10 suspension of primary medicinal aubatanca particles in 
R227 is formed. One actuation of tha inhaler aerosol 
(suspension aerosol) produced by this process contains 
100 Ml of suspaneion, containing 100 jig of medicinal 
substance, per administration. 

15 Example 6 

1998 mg of rilmakalim hamihydrate and 2,0 mg of soybean 
lecithin HI 00 ara converted into a clear solution in an 
• thanol /water mixture (5? % w/w) and spray drisd in a 
spray-drying apparatus at 100 *C undar inart conditions 

20 (Hj) . Tha product results from this as a fina white 
powder. Tha powder is metered in 100 mg portions into an 
aluminum mcnobloo can prescribed for metered aarosols. 
tha can is oloaad with a matering valve, and subsequently 
10 g of K227 ara introduced through tha matering valva. 

25 Immediately aftar tha introduction a fina hcnogeneoue 
suspansion of primary medicinal aubatanca particlea in 
R227 is formed. One actuation of tha inhaler aerosol 
(suspension aarosol) produced by thie process contains 
100 fil of suspension* containing 1000 fig of medicinal 

30 substance, par administration. 

Example 7 

1998 mg of icatlbant acetate and 2.0 mg of eorbitan 
trioleate (8pan*85) ara converted into a cl ar aolution 
in an athanol/wat r mixture (25 % w/w) and spray dried in 
35 a spray- drying apparatus at 100 # C undar inert conditions 
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(K 3 ) . The product reaulta froa thia aa a fine waite 
powder. The powder is Mtirtd la 10 ag portion* late aa 
aluainua moneblee can preeeribed for aatarad aaroaola, 
the uaa ia eloaad with a metering valva, aad eubeequently 
10 3 of S22? ara introduced through tha aeterlng valva. 
Tjaaediately aftar tha introduction a fiaa haaagaaaoua 
auapaaaioa of primary medicinal aubataaea partielaa in 
R227 ia formed. Ona actuation of tha inhale* aaroaol 
(auapaaaioa aaroaol) produced by thia proeaaa contain* 
100 ul of auapaaaioa, containing 100 ag of aadieiaal 
aubetaace, par aitaial a tr at ion. 

Example B 

1990 ag of icatibant aeatata aad 2.0 ag of oloie acid ara 
converted into a clear aolutioa in an acetone/water 
mixture (25 % v/w) aad opray dried ia a apray-dryiag 
apparataa at 80"C under inert conditione (■,) . The 
product reaulta from thia aa a fine white powder. The 
powder ia aatared ia 10 ag portioaa intu aa aluminum 
moaobloc can prescribed for metered aaroaola. the can ia 
cloaed with a metering valve, aad aubaequently 10 g of 
R227 are introduced through tha aa taring valva. 
Zamadiately aftar tha introduction » fine hoaogeaeoua 
auapaaaioa of primary medicinal auba.'aaea partielaa ia 
R22? ia formed. Ona actuation of tha inhaler aeroaol 
(auapeaaion aeroaol) produced by thia proeaaa containe 
100 Ml oi auapeaaion, coacaining 100 ag of aedielaal aub- 
ataaea < per admiaietratioa. 



200 ag of calbutamol. 2.0 ag of aoybeaa leeithia 8100 aad 
1798 ag of laetoee are converted into a clear aelutioa in 
an thaaol/watar mixture (25 % w/w) and epray dried ia a 
apray-drylag apparatua at 80-C under iaart condition* 

<M a ). The product reaulta from thia aa a fiae white 
powder. The powder ia aetered ia SO mg portioaa iato aa 

alumiaum aonobloc can praacribed for metered aaroaola. 
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the ean i» closed with a ■•taring valve, and aubaequsntly 
10 g of S227 are introduced through the aeterlng valve. 
Immediately after the Introduction a flna hoaogeneoue 
suspension o£ priaary medicinal aubataaea partielaa in 
R227 ia formed. Ona actuation of tha inhalar aaroael 
(auapanaioa aaroaol) produead by thia proeoaa contaiaa 
100 ul of euapensioa, containing 50 fig of aadieinal 
aubataaea , par administration. 

Example 10 

1998 mg of pradnlaoleno and 2.0 ng of aoybaan lecithin 
9100 ara convartad Into a olaar aolution in an ethenol- 
/watar mixture (50 % w/w) and apray driad in a apray- 
drying apparatus at 80»C under inert conditions (H,) . Tha 
product reeulta from thia aa a flna unite powder. Tha 
powder ia aatered in 10 ag portione into aa aluainua 
Bonobloc can prescribed for aatared aaxosola, tha can ia 
cleaed with a aeterlng valve, and aubaequsntly 10 g of 
R227 are introduced through the aeterlng valve. Xamedi- 
ately after the introduction a flna hoaogeneoua auapan- 
aion of priaary aadieinal aubatance partielaa in R227 ia 
formed. One actuation of tha inhaler aerosol (suspension 
aaroaol) produced by thia process contains 100 »1 of 
suspension, containing 100 ug of medicinal substance, per 
administration . 



2138704 

. iJ - HOB 93/F 393 

THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARB DEFINED AS FOLLOWS: 
1. A medicinal aubatanca preparation in the form of • 
•uepenalon aeroaol. which eempriaea 

a) a epray-dried product compoaed of a medicinal 
•ub.tanc. .ad of a phyaiologieally tolerated 
.urface-active aubatanca whieh i. inaoluble in 
tho liquefied propellent, and. where appropriate. 
« making flavor and, where appropriate, a gas- 
Tally cuatomary phyaiologieally to laratad auxi- 
liary aubatanca and 

b) a liquetiable.hydTogen.t.d or partially hydro- 
gonatad fioorocarbon aa propallant. 

2 a proc... for th. production of a -dlcinal .ub- 
.tanc. proration i- th. for. .« • -P-i- 



..roaol a. claim- in claim 1. " 
di.aoWing tha madicinal .ub.tanc.. tha 
eally tolaratad aurfac— ctiv .ub.tanc. and. wh.r. 
L^**. a aaaking flavor and. where appro- 

7cC«.- <.« >-<*■ «- ''"v. * 

U„..fi-»1.. h,dr.,.n.t.d « p.rti.ll, h,ar. 9 .n.«.d 
Owr-arbo. r.^lr-i t. *-» th. «.P«.1>» «™ 

»ol* 

A medicinal aubatanca proration a. claimed in 
claim 1. v-ioh c«-»ri... .ub.ta.ca. auit- 

lii. for inhalation and acting locally on th^lung 
for th. tr..tm~t of air-ay diaordar. or — — - 



.Vicinal aubatanca pr paratiom a. claim- in 
iIZTl which eomprl— a. a-diein.1 aubatanca a 
peptide oT prota* or phyaiologieally tolerated 



5 



aalt. tharaof. 
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X medicinal aubetance preparation aa claimed la 
claim 1, which oomprlaee icatibant or ita phyeio- 
logically tolaratad aalt. 

A medicinal aubataaea praparation aa elalaad in 
claim 1, wherein tha aur face* active aubataaea la 
aorbitaa trlolaata, olalc acid or laeithla. 

A aadicinal aubataaea praparation aa cl a ime d in 
claim 1, wherein the propellent ie heptafluoro- 
propane. 

X medicinal aubetanee preparation aa claimed in 
claim 1, wherein the a a e kin g flavor ie a aweeteaer 
and/or an eeeentiel oil, and the other ancillary 
aubatancee are eeleeted from the group of eugara and 
auger alcohole. 



